Kinetic consequences of the inhibition by ATP of the metabolism of inositol (1,4,5) trisphosphate and inositol (1,3,4,5) tetrakisphosphate in liver. Different effects upon the 3- and 5-phosphatases.
A kinetic analysis was undertaken of the inhibition by 5 mM MgATP of Ins(1,4,5)P3 5-phosphatase in 100,000 g particulate fractions prepared from liver homogenates. The Km for Ins(1,4,5)P3 was increased by 44% (from 16 to 23 microM). The competitive nature of the inhibition was confirmed with a Dixon plot. The effect of MgATP on 5-phosphatase was also studied at physiological concentrations of Ins(1,4,5)P3 and Ins(1,3,4,5)P4 (i.e. 1.5 microM); the rate of substrate hydrolysis was inhibited by over 30%. Ins(1,3,4,5)P4 was also hydrolysed by a 3-phosphatase, but this enzyme was unaffected by 5 mM MgATP. Thus, ATP, by differentially affecting Ins(1,3,4,5)P4 3- and 5-phosphatase, may increase the flux through the futile cycle that interconverts Ins(1,4,5)P3 and Ins(1,3,4,5)P4.